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abstraCt. the Korean real estate market is currently slowing down due to the global economic 
crisis, which resulted from subprime mortgage crisis in the united states. in response, the Korean 
government has adopted various policies in an attempt to deregulate real estate speculation. for 
example, the loan to value ratio (ltv) has been increased in order to stimulate housing supply, 
demand, and housing transactions. However, these policies could potentially result in a mortgage 
crisis due to an increase in over-amplified and high-risk derivatives in Korea’s secondary mortgage 
market. Consequently, the housing market could fall into such deep confusion that it will be even 
more difficult to perform empirically based housing market forecasting. Therefore, a comprehen-
sive and systematic method is required to analyze the real estate financial market and the causal 
relationships between market influence factors. With an integrated perspective and an application 
of a system dynamics methodology, this paper proposes Korean real Estate and mortgage mar-
ket dynamics models based on the fundamental principles and causal loops of housing markets, 
which are determined by the economic activities of consumers, financial agencies, and real estate 
financing investors. The potential effects of the Korean government’s deregulation policies are also 
considered by focusing on the main factor of these policies: the mortgage loan.
KeyworDs: system dynamics; real estate market; mortgage loan; ltv
1. iNtroDuCtioN
in the last several years, the subprime 
mortgage crisis has been caused by an increase 
in mortgage delinquencies, particularly among 
riskier loans, and is a result of excessive and 
indiscreet lending practices related to mort-
gage loan qualifications (e.g., lending to indi-
viduals with low credit rating and a high loan 
to value ratio). Consequently, homeowners, 
lenders, financial institutions, and investors 
have been affected, and there has been wide-
spread concern that an economic recession 
comparable to the Great Depression could oc-
cur (lander et al. 2009). Korea has not been 
exempt from the current international finan-
cial problems. in fact, the Korean real estate 
market has also experienced a slowing down 
of housing transactions due to the global eco-
nomic crisis caused by subprime mortgages.
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However, since 2000, housing values in the 
Korean real estate market have sky-rocketed, 
and the Korean government has accordingly 
regulated speculative demand in order to burst 
the housing price bubble (Cho and ma, 2006). 
particularly from early 2005 to late 2007, the 
Korean government adopted policies, which 
restrained housing loans, such as increas-
ing interest rates and limiting the amount of 
loans focused on loan to value ratio (ltv) 
decrease and Debt to income (Dti) decrease. 
LTV means the amount of a first mortgage lien 
as a percentage of the total appraised value of 
a real property. also, Dti is the percentage of 
a consumer’s monthly gross income that goes 
toward paying debt. 
furthermore, as Korea’s secondary mort-
gage market has not been activated, it has 
been assumed that a real estate market crisis, 
such as the subprime mortgage problem, will 
not occur in Korea. yet, as a result of the global 
recession, the Korean real estate market has 
experienced a decrease in housing values and 
transactions. Consequently, in the second half 
of 2008, the Korean government was forced to 
adopt boosting policies based on deregulating 
real estate speculation, such as increasing the 
ltv and Dti, in order to stimulate housing 
transactions and boost housing prices. How-
ever, because mortgage loan is a key element 
of real estate financial market, impact on sec-
ondary market in charge of mortgage secu-
ritization should be conducted. for instance, 
these policies could potentially bring about a 
second subprime mortgage crisis in Korea be-
cause of the over-collateralized, over-amplified, 
and high-risk securities. these product which 
circulated in a secondary mortgage market, 
would be disastrous to the market, as no one 
would be able to determine the true value or 
risk of these derivatives (lander et al., 2009).
this paper integrates causal loop analysis 
using system dynamics modeling and proposes 
several Korean real estate and mortgage mar-
ket dynamics models based on the fundamen-
tal law of supply and demand in housing mar-
kets as well as on the economic activities of 
consumers, financial agencies, and real estate 
financing investors.
first, universal real estate and mortgage 
market model are developed and the impact of 
the Korean government’s deregulation policies 
is analyzed while focusing on mortgage loan 
expansion, which is the main factor of these 
policies. second, a systematic approach is de-
ployed to comprehensively analyze the Kore-
an real estate market and the causal nexus 
between market determining factors derived 
from previous research on economics and real 
estate financial theories.
2. oVerView of KoreaN real 
estate marKet
to develop system Dynamics policy model, 
this research begins with investigation of Ko-
rean housing market structures and real es-
tate financial market in charge of mortgage 
lending and analysis of their structures. after 
this, the current Korean real estate policies 
analysis is conducted to apply policy factors to 
dynamic model.
2.1. Real estate financial market
The major benefits of real estate financing 
are the increased number of homeowners and 
the opportunity for these homeowners to cre-
ate wealth (Chomsisengphet and pennington-
Cross, 2006). also, mortgage lending has func-
tions to activate housing transactions by con-
trolling housing supply and demand (malpass, 
1990). Therefore, real estate finance plays an 
important role in the housing market in re-
lation to housing demand through mortgage 
loans. In the real estate financial market, as 
consumers borrow money and credit to develop 
or acquire real estate property, financial agen-
cies (e.g., commercial banks, mutual saving 
banks, and another lending institutions) make 
profits through mortgage loans.
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as demonstrated in figure 1, mortgages 
primary originate from primary originator 
such as thrifts of mortgage bankers in the pri-
mary mortgage market. some primary origi-
nators and all mortgage bankers sell these 
loans in the secondary market. agencies and 
firms that purchase mortgages in the second-
ary market most often raise the funds required 
for such purchases by issuing bonds or other 
types of debt instruments such as mortgage 
backed securities (mbs) (Clauretie and sir-
mans, 2003). a mortgage bond is a bond se-
cured by a mortgage on a property and backed 
by real estate or physical equipment that can 
be liquidated. MBS are defined as asset-backed 
securities whose cash flows are backed by the 
principal and interest payments of a set of 
mortgage loans.
2.2. Current real estate policies in Korea
Currently, the Korean economy is suffer-
ing from a business recession resulting from 
the international financial crisis. In particular, 
Korea’s real estate market is being negatively 
impacted by the decrease in housing trans-
actions, the fall of house prices, and by the 
numerous instances of unsold apartments. in 
an attempt to revitalize the real estate market, 
the Korean government has adopted boosting 
policies aimed at deregulating real estate spec-
ulation. 
on october 21, 2008, the Korean govern-
ment announced a comprehensive real estate 
program which removed the Excessive real 
Estate investment areas n seoul, except the 
south-east regions of seoul such as Kangnam-
Gu, songpa-Gu, and seocho-Gu. the Excessive 
Real Estate Investment Areas are defined as 
the areas where a housing price bubble may 
occur due to high speculative attractiveness. 
in these, 40% of the loan to value ratio, and 
40% of Debt to income are applied to mortgage 
loans which are below the 10-year-stipulated 
time and above the 6 billion won of price for 
house trading. 
However, when an Excessive real Estate 
investment area is transformed into a gen-
eral area, the ltv will be increased to 60% 
and the Dti will be removed. in other words, 
these policies are intended for the deregulation 
of mortgage loan borrowing qualifications such 
as the amount of loans and credit rating that 
is possible to lend.
figure 1. mortgage market structure (Clauretie and sirmans, 2003).
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3. PreVious researCH
to analyze the effects of real estate poli-
cies, previous studies relied upon the use of 
statistical analysis or empirical approaches. 
However, a comprehensive and systematical 
method is required to understand strategic 
problems in complex, dynamic systems. these 
are social, economic, political and environmen-
tal systems. this research applies the system 
Dynamics modeling tool, which provides vari-
ous approaches to analyze policies’ effects.
3.1. system dynamics
system Dynamics is a modeling tool for 
understanding strategic problems in complex, 
dynamic systems. table 1 shows legend in sD 
models. Causal relationship in Causal loop 
diagram of system dynamics are made up of 
two types: positive relations represented as “+” 
and negative relations represented as “-”. also, 
if there are remarkable time delay between an 
independent variable and a dependent vari-
able, it is expressed as follows.
table 1. Causal loop diagram (sterman, 2000)
Causal 
relationship













(decreases), factor b 
decreases (increases)
a b including weighted delayed time between two factors
an sD model provides system users with in-
sight into the feedback processes and dynamic 
behavior of a system. this model is made up of 
feedback loops and their variables, which are 
known as causal loop diagrams or influence di-
agrams. feedback loops can be divided into two 
categories: (1) a balancing loop which is a goal 
seeking structure of the system that causes 
balance and stability, and (2) a reinforcing 
loop which generates a growth process in which 
action builds a result that generates still great-
er action (ahmad and simonovic, 2000). using 
these two types of loops, causal loop analysis 
can find the missing links of empirical ap-
proaches. in addition, sD models can connect 
these missing links using previous research and 
expert opinion, and organize additional market 
determining causal loops. therefore, system 
dynamics modeling provides a comprehensive 
solution and systematic approach to analyze 
the impact of Korean real estate policies.
3.2. literature review
several studies have been conducted on 
housing price market models and real estate 
policy analysis. Guirguis et al. (2005) employed 
alternative estimation methodologies in which 
the parameters are allowed to vary over time 
in order to predict housing prices. using quan-
tile regression, Zietz et al. (2008) suggested 
determinants of house prices that contribute 
to observed variations in the estimated prices 
of housing characteristics. shiller and Weiss 
(1999) proposed a framework for comparing 
real estate valuation systems by simulating 
mortgage lenders’ profits and density estima-
tion. Cho and Ma (2006) identified the long-
term relationship between housing values and 
interest rates in the Korean housing market 
using the cointegration test and spectral anal-
ysis. Kim and Kim (1999) demonstrated the 
impact of lifting price control in Korea, while 
analyzing the relation between demand and 
house price using a stock-adjustment model 
of the housing market. in addition, park et 
al. (2010) demonstrated the effectiveness of 
bank lending restrictions and analyzed the 
relationship between bank lending and apart-
ment prices using real data. However, only a 
few influence factors were considered in these 
studies, and it is difficult to apply housing pol-
icies to the price models. also, these studies 
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conducted their analysis using empirical ap-
proaches with only a few factors, instead of 
considering diverse perspectives.
furthermore, there is evidence to support 
the relationships between the factors that 
comprise the real estate market. in the pres-
ent research, dynamics models are constructed 
based on fundamental economic theories and 
expert opinion on market states. table 2 shows 
the logic behind the relationship between the 
influence factors of these models. factor a 
are independent variables and factor b are 
independent variables. using the previous re-
searches and statistic data, we find their cor-
relations whether they are in positive relations 
or negative relations.
table 2. Relationship between influence factors
factor a factor b +/– source Details
House 
transactions
House price (+) Korea appraisal 
board, 2008, http://
www.ret.co.kr/
national data (Korean housing transaction and 
house price index).
House price Expected profit 
from trading
(–) C. Kim and K. 
Kim, 1999
the demand for housing is a decreasing 
function of its current price.
House price Worth of 
mortgage
(+) bernanke, 2008 rising prices provide leveraged borrowers 
with significant increases in home equity and, 





(+) C. Kim and K. 
Kim, 1999
Housing demand is an increasing function of 
the expected future price. the overall house 






(+) brueggeman and 
fisher, 2005
the investor anticipates selling properties after 
holding them for a period of time. investors often 
expect prices to rise over the holding period, 
particularly in an inflationary environment.
base rate interest rate of 
arm
(+) Clauretie and 
sirmans, 2003 
the basic concept behind the adjustable-rate 
mortgage (arm) is to allow the rate of interest 
on a loan to move with the market rate.
mortgage 
delinquency
interest rate of 
arm
(+) brueggeman and 
fisher, 2005 
When making mortgage loans, one major 
concern of lenders is the risk that borrowers 




interest rate of 
arm
(+) brueggeman and 
fisher, 2005
When making mortgage loans, one major 
concern of lenders is the risk that borrowers 






(+) lander et al., 2009 the over-collateralized, high risk securities 
created a chaos in the market, as no one could 






(–) brueggeman and 
fisher, 2005
the amount of credit that lenders are willing 
to supply is a function of their cost of attracting 
funds from savers, the cost of managing and 






(–) brueggeman and 
fisher, 2005
Housing demand is generally determined by 
the interest rate that must be paid to acquire 
mortgage credit. Hence, the demand for housing 
establishes, in a large part, the demand for 
mortgage credit at various rates of interest.
(Continued)
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factor a factor b +/– source Details
(Continued)




(+) lander et al., 2009 subprime mortgage backed securities, because 
of their higher returns, were becoming more 
popular for international investors.
High return high 
risk derivatives
mrs’ risk (+) lander et al., 2009 the over-collateralized, high risk securities 
created a chaos in the market as no one could 
determine the true value or risk underlying 
these securities.





national data (increasing securitization rates).
mortgage backed 
securities









High return high 
risk derivatives
(+) the bank of 
Korea, 2008
the commission fee of CDs (a part of 
derivatives) is 2.5% on average, which is 1.1% 







(+) lander et al., 
2009; boone and 
Kurz, 2003
subprime mortgage backed securities, because of 
their higher returns, were becoming more popular 
with international investors, thus providing 
more funds for lending agencies. individuals and 
institutions have five primary motivations for 
investing: growth in capital, stability of principal, 
liquidity, current income, and income growth.
figure 2. House price determinants
4. PoliCy moDel
4.1. Korean housing market structures
in general, house price is determined by the 
supply and demand function, which is an ac-
knowledged market principle. based on this prin-
ciple, house price determinants are illustrated 
in figure 2. Housing Supply includes Newly-
Built Housing and Existing Housing for Sale. 
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figure 3. Housing investment demand and expectancy of house price rising
Housing Demand is derived from the sum of 
both Actual Demand and Investment Demand. 
Actual Demand represents a means of living 
and Investment Demand refers to the demand 
for property accumulation (park et al., 2009).
then, Perceived House Price–which is defined 
as the consumer’s perception of the possibility 
of price volatility before House Price is deter-
mined–is derived from Overdemand, which sub-
tracts Housing Demand from Housing Supply. 
this Perceived House Price is transformed into 
actual House Price when supply and demand 
are converted into Housing Transactions.
on the other hand, this model is based on 
the assumption that Housing Actual Demand 
cannot play an important role, as the Kb bank 
(the leading private bank in Korea) finds that 
most consumers (who make up housing de-
mand) perceive the house as a means of prop-
erty accumulation (the Kb bank, 2006).
according to general market principles, 
there is a significant causal relationship be-
tween Housing Investment Demand and House 
Price. as shown in figure 3, the Expected Profit 
from Trading is an essential factor to explain 
this relationship. Expected Profit from Trading 
is defined as the expectancy of householders’ 
profit production when trading houses. Also, 
Expected Profit from Trading is determined by 
price difference between Perceived House Price 
and House Price. this difference is generated 
by time delay between two factors affected by 
Housing Transactions (park et al., 2009).
in the housing market, when Housing In-
vestment Demand is high, consumers expect 
future house prices to increase (i.e., Perceived 
House Price increases). therefore, more pow-
erful speculative demand will influence the 
market (loop r1) (park et al., 2009). these 
expectations are maintained until House Price 
seems to have arrived at a definite point. That 
is, this reinforcing loop shows that there is 
mutual rising tendency between House Price 
and Housing Investment Demand.
However, as shown by figure 4, if Perceived 
House Price is transformed into House Price as a 
result of Housing Transactions being activated, 
Expected Profit from Trading decreases, be-
cause price difference between perceived house 
price and actual house price are diminished 
(loop b1-a, b1-b). accordingly, Investment De-
mand is controlled because investors do not ex-
pect future prices to increase when House Price 
seems to have arrived at a definite point.
S. Hwang et al.164
4.2. real estate market behaviors
this study describes the general real estate 
financial market structure, with a focus on the 
mortgage market, using system Dynamics (sD) 
modeling, as illustrated by figure 5. the Fund 
of Originator refers to the cash liquidity of pri-
mary mortgage agencies. similarly, the Fund 
of Secondary Market signifies the cash liquid-
ity of secondary mortgage markets (e.g., fred-
die mac and fannie mae, investment banks). 
a Mortgage bond, which is defined as the bond 
secured by a mortgage on a property, is backed 
by real estate or physical equipment that can 
be liquidated. Mortgage Related Securities 
(mrs) refers to the sum of mortgage-backed 
securities (mbs) and their derivatives. an 
mbs is an asset-backed security whose cash 
flows are backed by the principal and interest 
payments of a set of mortgage loans. payments 
are typically made on a monthly basis over the 
life time of the underlying loans (Clauretie and 
sirmans, 2003). also, a derivative security de-
rives its value from another security, index, or 
financial claim. Because the value of mortgage-
backed securities (mbs), such as mortgage 
pass-through securities (mpts) and Collateral-
ized mortgage obligations (Cmos), are based 
on pools of mortgages, both are referred to as 
“derivatives”. there are many other derivatives 
such as options, swaps, and so forth (bruegge-
man and fisher, 2005).
furthermore, the mortgage market earns 
profits by establishing a commission fee be-
tween the Borrower of Mortgage Loan and 
Investment in Mortgage Related Securities 
(Mortgage Loaned Money→Profit Rate of Pri-
mary Agencies, Investment in MRS→Profit 
Rate of Secondary Market). in other words, 
the financial market lends a mortgage loan to 
the borrower at the interest rate on loan (i.e., 
the interest rate on loan is represented by the 
Interest of ARM because the Adjustable Rate 
Mortgage is in common use in the mortgage 
market) related to the Base Rate, while issuing 
the securities at Dividend Rates lower than 
the interest rate on loan. therefore, the more 
financial agencies lend mortgage loans and is-
sue mortgage related securities, the more prof-
its these agencies make. As a result, financial 
agencies tend to lower Qualification of Mortgage 
figure 4. Housing investment demand and house price self-control
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Loan such as extend mortgage loans by rais-
ing the maximum mortgage loan ratio and by 
lowering the credit rating at which mortgage 
loans are possible. this trend continues until 
they lack fund liquidity (loop b2). However, if 
financial agencies issue MRS to ensure fund 
liquidity and investors buy these securities, 
financial agencies will extend mortgage loans 
lending as seen in loop r2, and issue mrs 
much more frequently.
figure 6 shows the process of mortgage se-
curitization in the real estate financial market. 
primary mortgage agencies (i.e., Fund of 
Originator) lower the Qualification of Mort-
gage Loan (i.e., the amount of loans and credit 
rating that is possible to lend), so that they 
can make more loans and make more profit. 
this means that while these agencies begin 
to acquire more mortgages, they also expe-
rience actual money shortage. to solve this 
problem, primary mortgage agencies create 
mortgage bonds and sell these to secondary 
mortgage agencies or other private investors 
in order to ensure fund liquidity (loop r3-a). 
figure 5. Real estate financial market structure
figure 6. investment in mortgage related securities
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Consequently, they are able to continue lend-
ing more mortgage loans and subsequently gain 
more profits.
on one hand, after secondary mortgage 
agencies and other private investors invest in 
Mortgage Bonds, they desire to solve their lack 
of fund liquidity and make more profits. So, 
secondary mortgage agencies place Mortgage 
Bonds into a pool of similar mortgages and 
make Mortgage Backed Securities and new de-
rivatives (i.e., a component of Mortgage Related 
Securities) through a process called “securitiza-
tion.” then, secondary mortgage agencies sell 
mrs to investors such as private investors or 
investment banks (loop r3-b). like the primary 
agencies, they are able to keep investing in more 
mortgage bonds and make other derivatives.
securitization has a positive effect on the 
components of the real estate market associat-
ed with house holding because potential hous-
ing demand can raise money to get a house 
through a mortgage loan. to obtain more prof-
its, secondary mortgage agencies create more 
Mortgage Related Securities. in this process, 
mortgage derivatives (e.g., Collateralized bond 
obligations, Collateralized Debt obligations, 
Credit Default swaps, and etc.) derived from 
Mortgage Backed Securities are diversified and 
transformed into highly profitable, but also 
highly risky, financial products. As these seem 
to bring such high dividends, so that investors 
expect more profit from these derivatives (i.e., 
Perceived MRS’ Expected Profit compared with 
Risk increases), investors will attempt to invest 
in derivatives more and more. Consequently, 
primary agencies will obtain considerable fund 
liquidity to lend mortgage loans.
on the other hand, as illustrated by fig-
ure 7, the more investors buy mortgage deriva-
tives, the more mortgage agencies make profits 
through a commission fee (i.e., Investment in 
MRS increases; then, Profit rate of Secondary 
Agencies increases). before long, the mortgage 
market becomes a highly profitable investment 
market, as competition for an earning rate of 
mortgage derivatives deepens because the num-
ber of market participants increases (i.e., High 
Risk High Return Derivatives increases). accord-
ingly, mrs become more popular because of high 
returns; therefore, in order to obtain more prof-
its, secondary agencies use strategic processes to 
make more securities. that is, mortgage agen-
cies issue more high profit, but also more risky, 
fluctuating, and over-amplified derivatives. 
figure 7. Amplification of derivatives generation by mortgage agencies
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figure 8. adjustment of derivatives generation by mortgage agencies
from the consumer perspective, these prod-
ucts seem attractive because of their high 
profit rate. So, investors continuously attempt 
to invest in these securities (loop r4). in oth-
er words, derivatives become so transformed 
through frequent securitization processes that 
investors are unable to recognize the origin of 
these derivatives. thus, no one can determine 
their true value or risk. 
However, as shown in figure 8, while the 
number of High Risk High Return Derivatives 
increases, the associated risk, which investors 
are unable to recognize, also increases. as soon 
as investors recognize the MRS’ Risk, the Per-
ceived MRS’ Expected Profit compared with Risk 
decreases. as a result, investors attempt to re-
trieve invested funds from the mortgage mar-
ket (loop b3-a). particularly if Personal Default 
Rate increases, the depreciation of the worth of 
mortgage bonds leads to the mrs derivatives’ 
risk increasing derived from mortgage bonds 
risk. Consequently, mortgage agencies reduce 
high risk derivatives because investors recognize 
their investment risk. Also, when over-amplified 
derivatives continuously increase, Secondary 
Agencies’ Leverage increases because of exces-
sive liquidity. Secondary Agencies’ Leverage is 
defined as the use of debt to supplement invest-
ment. Consequently, Investment in MRS de-
creases because Perceived MRS’ Expected Profit 
compared with Risk decreases (loop b3-b).
as represented by figure 9, there is a re-
inforcing relationship between House Price 
and Mortgage Loan. if House Price increases, 
householders obtain more Rental Profit, and 
their mortgages become more valuable. this re-
sults in householders repaying their mortgage 
loans more sincerely, and mortgage agencies 
attempting to lend more mortgage loans be-
cause of borrowers’ credit. Conversely, if House 
Price decreases, householders could potentially 
default on their obligation to repay their mort-
gage loans because they simply fail to pay back 
their financial debt or because their Personal 
Default Rate increases (i.e., after borrowers 
compare the remainder of their mortgage loans 
with their house value, they could default on 
their obligation to repay their mortgage loan). 
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Consequently, mortgage agencies will expe-
rience fund liquidity shortage, and housing 
transactions and housing demand will subse-
quently decrease (loop r5-a, r5-b).
5. PoliCy aNalysis
this study has attempted to analyze the 
fundamental structure of the Korean hous-
ing and mortgage market with a focus on the 
profit-seeking behaviors of borrowers, lenders, 
and investors. based on the results of system 
dynamics modeling and analysis, the Korean 
government’s current deregulation policies will 
now be further discussed.
the Korean government has adopted poli-
cies to activate housing transactions and pre-
vent a sudden drop in house price. these poli-
cies are particularly aimed at removing part 
of the Excessive real Estate investment area, 
which has been accompanied by the deregu-
lation of mortgage loans. in other words, the 
ltv of this area has been increased to 60% 
and the Dti has been removed.
figure 10 represents the effect of these policies 
desired by the Korean government. the Korean 
government increased the ltv and Dti to 
expand housing demand by lending considerable 
amounts of capital to borrowers with aspirations 
to own their homes. the government expects that 
this will activate the function of loop r1 (Housing 
Investment Demand→Housing Transactions and 
Overdemand→Perceived House Price and House 
Price→Expected Profit from Trading→Potential 
Investment Demand→Housing Investment De-
mand). in other words, after raising Perceived 
House Price by increasing Housing Investment 
Demand, it is expected that it will be pos-
sible to activate Housing Transactions. it is 
also expected that this will activate the mort-
gage market by operating loop r3-a (Fund 
of Originator→Qualification of Mortgage 
Loan→Borrower of Mortgage Loan→Mortgage 
Bond→Investment→Fund of Originator), which 
is related to primary mortgage agencies and 
loop r2-b (Fund of Originator→Qualification 
of Mortgage Loan→Borrower of Mortgage 
Loan→Mortgage Bond→Mortgage Backed 
Securities→Investment in MRS→Fund of Sec-
ondary Market→ Investment→Fund of Origina-
tor), which in turn is related to the secondary 
mortgage market. it is expected that this will 
temporarily stimulate housing demand and sub-
sequently maintain adequate house prices.
figure 9. relationship between house price and mortgage loan
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figure 10. Government expectation of policies’ effects
figure 11. forecasted side effects of policies
S. Hwang et al.170
However, as illustrated by figure 11, ex-
cessive and indiscreet mortgage lending can 
generate malignant transformed derivatives 
such as the function of the r4 loop (High 
Risk High Return Derivatives→Perceived 
MRS’s Expected Profit compared with 
Risk→Investment in MRS→Profit Rate of Sec-
ondary Agencies→Expected Profit from Gener-
ating New Derivatives→High Risk High Return 
Derivatives). this could result in a second sub-
prime mortgage crisis. similarly, if mortgage 
agencies lend mortgage loans to individuals 
with low credit rating, high-risk derivatives, 
accompanied by an increasing Personal De-
fault Rate, could be increased. Consequently, 
this situation could cause defaults on the debts 
of mortgage loan borrowers and the Fund of 
Originator. as a result, primary and secondary 
mortgage agencies could be in danger of going 
bankrupt due to a lack of fund liquidity, as 
has occurred in the recent subprime mortgage 
crisis.
on the other hand, mortgage agencies can 
self-adjust the Qualification of Mortgage Loan 
in the case of perceiving default risk. in this 
situation, the proposed government policies 
would be meaningless, as these cannot stimu-
late Housing Investment Demand and Housing 
Transactions.
6. CoNClusioN
utilizing qualitative system dynamics mod-
eling, this study analyzes the Korean govern-
ment’s deregulation policies targeting housing 
demand. a causal loop analysis of these de-
regulation policies explains several negative 
model behaviors that could result from these 
policies.
first, as demonstrated by the models, the 
real estate market is currently under the in-
fluence of balancing loops, such as demand 
controlling loops (b1-a, b1-b) and the balanc-
ing loops of mortgage lending (b2, b3-a, b3-b). 
also, when reinforcing loops related to demand 
(r1) and the secondary market (r2, r3-a, 
R3-b) are self-regulated in the affirmative di-
rection, the housing market will stabilize with 
adequate housing transactions and mortgage 
securitizations. However, these policies could 
potentially have damaging side effects when 
changing the direction of the reinforcing loops 
which are currently stationary. according to 
these models, government policies might be in 
danger of stimulating loop r4 in the negative 
direction. 
second, examining policies depending on 
the market structure and its responses, rather 
than yielding a positive effect, these policies 
could potentially have damaging effects. that 
is, deregulation of mortgage loans could initi-
ate another subprime mortgage crisis. third, 
in the Korean real estate financial market, 
in which the secondary mortgage market has 
been inactive, the primary mortgage market 
cannot be accommodated with capital supplied 
by mortgage investors, even though the gov-
ernment intends mortgage agencies to lend 
more mortgage loans. furthermore, if mort-
gage agencies tend to restrain excessive lend-
ing because of the current economic slump, 
these policies will have little impact on the 
stimulation of housing demand. on the other 
hand, if the government decides to activate the 
secondary mortgage market, the risky deriva-
tives’ generation will have to be cut off through 
related policies.
this study shows the potential effects of 
government policy on the real estate market 
through system dynamics, a tool to understand 
the causal relationships between real estate 
market factors based on economic and real 
estate financial theories. Through causal loop 
analysis, this study found the missing links of 
empirical policy analysis and connected these 
links in order to expose the hidden side effects 
of these policies. Also, this research verifies 
qualitative analysis using system Dynamics 
simulation. through the results of simula-
tion, decision-makers are able to determine 
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adequate policies directions and their inten-
sity. In future research, the financial behavior 
of a construction company related to housing 
supply will be analyzed. Consequently, the 
proposed system dynamics models will be 
examined, not from the perspective of house 
price, supply, and demand, but with a particu-
lar focus on the relationship between the real 
estate market and the construction industry. 
also, model validation should be performed 
with quantitative models and simulation us-
ing national data on housing policies. 
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saNtrauKa
KORĖJOS NEKILNOJAMOJO TURTO RINKA IR STAIGAUS PAKILIMO POLITIKA,  
Paremta PasKolomis
sungjoo HwaNG, moonseo ParK, Hyun-soo lee, yousang yooN, bo-sik soN
Korėjos nekilnojamojo turto rinka šiuo metu išgyvena nuosmukį dėl pasaulinės ekonominės krizės, kuri kilo 
dėl JAV būsto paskolų rinkos krizės. Reaguodama į tai, Korėjos Vyriausybė ėmėsi įvairių politikos priemo-
nių, siekdama užkirsti kelią nekilnojamojo turto spekuliacijai. Pavyzdžiui, buvo padidintas paskolos ir ver-
tės santykis (angl. LTV), siekiant skatinti būsto pasiūlą, paklausą ir būsto sandorius. Tačiau šios politikos 
priemonės galėtų lemti būsto krizę dėl per daug išplėstos ir didelės rizikos išvestinėmis priemonėmis, didi-
nant Korėjos antrinio būsto rinką. Tačiau būsto rinka gali atsidurti tokioje painioje situacijoje, kad bus dar 
sunkiau atlikti empiriškai pagrįstą būsto rinkos prognozę. Todėl reikalingas išsamus ir sisteminis metodas, 
padedantis analizuoti finansinę nekilnojamojo turto rinką ir priežastinį ryšį tarp rinką veikiančių veiksnių. 
Be integruotos perspektyvos ir dinamiško sistemingų metodų taikymo, šiame straipsnyje siūlomi Korėjos 
nekilnojamojo turto ir paskolų rinkos dinamikos modeliai, pagrįsti pagrindiniais principais ir pagrindinėmis 
nesėkmėmis būsto rinkose, kurios nustatomos pagal ekonominę vartotojų veiklą, finansuojančias institucijas, 
ir nekilnojamąjį turtą finansuojančiais investuotojais. Galimas Korėjos Vyriausybės pertvarkymo politikos 
rezultatas – sutelkti dėmesį į svarbiausią šių politikos krypčių rodiklį – būsto paskolas.
